Abstract: This paper describes a new species of titi monkey, Callicebus aureipalatii, recently discovered in the Madidi protected area of northwestern Bolivia. Descriptions are based on observations, photographs and video material, and the subsequent collection of two specimens. Preliminary surveys and notes on habitat associations indicate that C. aureipalatii is limited in distribution to the western side of the Río Beni. It is found in the Andean foothills and immediately adjacent lowland forests. Line transect studies at four sites and subsequent extrapolations based on available suitable habitat suggest that population densities are suffi ciently high to ensure the protection of this species within the confi nes of the Madidi protected area. This fi nding is discussed with reference to the general lack of knowledge regarding titi monkey distributions in Bolivia. Resumen: Este artículo describe una nueva especie de mono tití, Callicebus aureipalatii, recientemente descubierto en el área protegida Madidi en el noroeste de Bolivia. Las descripciones están basada en observaciones, fotografías y video, y la colección resultante de dos especimenes. Evaluaciones preliminares y notas sobre uso de hábitat indican que C. aureipalatii tiene una distribución limitada al oeste del Río Beni. Se encuentra en el pie de monte andino y el bosque de tierras bajas adyacente. Estudios de transectas lineales en cuatro sitios y subsecuentes extrapolaciones basadas en cantidad de hábitat disponible, sugieren que las densidades de población son sufi cientemente altas para asegurar la protección de esta especie dentro de los límites del área protegida Madidi. Este descubrimiento es discutido en referencia a la falta de conocimiento general sobre la distribución de los monos tití en Bolivia.
Introduction
Neotropical primate taxonomy is constantly changing, with the regular discovery of new taxa (Ayres 1985; Ferrari and Lopes 1992; Mittermeier et al. 1992; Silva and Noronha 1998; Van Roosmalen et al. 1998; Ferrari et al. 1999; Kobayashi and Langguth 1999; Van Roosmalen et al. 2000 . The use of morphological, genetic, and molecular data is also revealing important differences between populations previously thought homogenous; for example, Alouatta sara (Stanyon et al. 1995) . The most recent review of the Platyrrhini argued that for conservation purposes it is preferable to adopt a "splitting" approach to formal taxonomy to ensure that all possible taxa are accounted for in associated action plans. This approach has been particularly relevant to the smaller and extremely diverse neotropical taxa such as the Amazonian marmosets (Mico, formally Callithrix) , the ranges of which are often delineated by the larger Amazonian tributaries (Van Roosmalen et al. 1998 , 2000 .
A recent taxonomic review of the titi monkeys (Callicebus) resulted in a list of 28 species (Van Roosmalen et al. 2002) . It drew on previous efforts over the last 15 years (Hershkovitz 1988 (Hershkovitz , 1990 Kobayashi and Langguth 1999; Groves 2001) , introduced two new taxa, and argued that river barriers (Ayres and Clutton-Brock 1992) are a major cause of speciation for this genus. Titi monkeys are small primates (c.1 kg), are unable to swim, and apparently visit fl ooded forests only during high waters (Van Roosmalen et al. 2002) .
Until recently the northern part of the La Paz Department, Bolivia, was relatively unexplored with very little biological information available for the region. Current information, nevertheless, suggests that Madidi is the most biologically diverse terrestrial protected area in the world (Remsen and Parker 1995; CARE/WCS/IE/SERNAP 2003) . For example, over 900 bird species have already been registered within the park despite large areas never having been visited by biologists (CARE/WCS/IE/SERNAP 2003). Furthermore, in recent years western Bolivia has provided a series of range extensions for rare or threatened species (Gottdenker et al. 2001; Tarifa et al. 2001; Hennessey 2002a) , new Bolivian records (Hennessey and Gómez 2003; Rios et al. 2004) , as well as vertebrate species potentially new to science (Wallace and Painter 1999; Hennessey 2002b) . In this paper we describe a new species of titi monkey found in the Madidi protected area and surrounding lowlands in northwestern Bolivia, and provide preliminary information regarding its distribution and ecology.
Methods

Species description
In August and September 2002 we fi lmed and photographed fi ve groups of an unidentifi ed Callicebus in the Tuichi Valley. This material provided suffi cient evidence to justify the collection of a type specimen in February 2003. A description was then made using two specimens collected along the Río Hondo within the Natural Area of Integrated Management section of the Madidi protected area in northern La Paz Department, Bolivia, as well as video and photographic footage from groups in the Tuichi and Hondo valleys and the Alto Madidi site farther north (Fig. 1) . The specimens were deposited in the Colección Boliviana de Fauna, part of the Museo Nacional de Historia Natural based in La Paz, Bolivia.
Distribution
Distributional information on the titi monkey was gathered from observations collected during general mammalian biodiversity surveys conducted in the northern La Paz region between 1999 and 2004. Six sites were surveyed (Fig. 1) ; Río Hondo (14º37′30″S, 67º43′06″W), Río Tuichi (14º33′10″S, 67º43′19″W), Río Quendeque (14º59′14″S, 67º46′59″W) Río Undumo (13º44′22″S, 68º21′42″W), the Asariamas region (14º12′38″S, 68º30′05″W), and Alto Madidi region (13º37′18″ S, 68º44′33″W). We also conducted a literature search for the region to identify possible locations for the species, as well as directed searches for Callicebus at six sites ( Fig. 1 
Density and habitat preferences
Line transect methodologies were employed to survey the Río Undumo, Asariamas, Río Tuichi, Río Quendeque, Alto Madidi, and Río Hondo sites Ríos et al. 2001) . Diurnal transects were typically run by two observers in fair weather conditions between 06:00 and 11:30 and from 15:00 to 18:00, along trails newly cut by the survey team. Transect speed ranged from 1-2 km per hour and depended on trail conditions and associated noise levels. Periods of walking were regularly interspersed with brief "listening stops" to increase the probability of detecting more cryptic species. The following information was recorded for all primates encountered: species, group size (and where possible age/sex composition), date and time detected, observation duration, transect position, habitat type, and the perpendicular distance from the transect trail to the estimated geometric center of the group. Trail and transect effort are detailed in Table 1 . Results were analyzed using DISTANCE techniques and accompanying software (Thomas et al. 2001) . ventrally sharply contrasting with agouti body coloration, cheiridia reddish), however, available information on distribution suggests it borders C. brunneus (a member of the C. moloch group according to Van Roosmalen et al. 2002) to the north. This species is distinguished by a golden crown due to golden tipped hairs with dark longer base, dark forehead with slightly less golden coloration; deep orange throat and ventral area; deep orange burgundy limbs from elbow and knees to hands and feet; dark tail with clear paler whitish tip . Distinguished from C. brunneus by a distinct golden coloration on the crown, deep orange throat coloration; sharply contrasting sideburns and underside, and orange to burgundy cheiridia; from C. cupreus by a distinct golden coloration on the crown and deep orange throat coloration, and from C. dubius by a distinct golden coloration on the crown, deep orange throat coloration, and lack of the white forehead stripe. C. olallae, C. modestus, and C. donacophilus, all members of the C. donacophilus species group (Van Roosmalen et al. 2002) and found exclusively on the eastern side of the Río Beni, display clear white ear tufts and are characterized by a uniform dorsal and lateral body color. These taxa lack differential crown coloration and contrasting lateral coloration on the limbs, and are characterized by a uniformly colored tail with no obvious white tip.
External characteristics of holotype: Dorsal and lateral body to neck, lateral forelimbs to elbow and lateral hind-limbs to knee light brown non-uniform color due to agouti-banded hairs that are grey brown at the basal half, then changing to banded grey brown with lighter brown, and ending in a light brown tip. Laterally, forelimbs and hind limbs from elbows and knees colors gradually change to deep orange burgundy through initial mixing of orange hairs. At hands color change becomes more defi nite to a deep burgundy and these hairs lightly cover hands dorsally. Feet very thickly covered with dark burgundy colored hair. Body ventrally pale orange largely due to low hair density. Hair density increases from groin area toward abdominal and chest regions, considerably denser at neck. Ventral hairs are a deep orange color that deepens as hair density increases and extends to cheek regions as far as the base of the ear. Forelimbs and hind limbs ventrally the same orange color as far as the feet where the color deepens slightly in the hands and more strikingly in the feet. Tail brown to black dorsally, paler black to light brown ventrally with banded hairs (pale base and dark tip). Tip of tail clearly whitish pale with white hairs at very tip (female specimen hairs c.52 mm long and male specimen c.81 mm). Crown extending to an area just above ears shows clearly defi ned golden tipped c.16 mm hairs that are banded in dark and light brown phases at the base with a c.4.5 mm golden tip. Forehead appears slightly darker due to shorter hairs (c.9.5 mm) with smaller golden portions. No clear line distinguishing crown area. Facial skin black with a few whitish hairs in the nasal region; whiskers and eyebrows black; paler ears with hairs on tops of ears golden tipped and hair around ear orange; pupils black and irises coffee colored. During transect observations, fi lming and collection activities in more than 15 different social groups only one animal showed variation to the holotype description above, being slightly paler. Tables 2 and 3 .
Measurements: See
Etymology: This species is named Callicebus aureipalatii in recognition of a major fi nancial contribution from GoldenPalace.com to FUNDESNAP (Foundation for the Development of the National Protected Area System). This funding will go exclusively toward the long-term conservation of the Madidi National Park and Natural Integrated Management Area where the species was discovered. Vernacular Name: This species is locally known by the generic names for titi monkeys in the region -luca luca or lucachi. The company GoldenPalace.com refers to the monkey as the GoldenPalace.com monkey, and other English names currently in use include the golden palace monkey and the Madidi titi monkey.
Geographic Distribution: Callicebus aureipalatii was present at four of the line transect survey sites: Río Tuichi, Río Hondo, Alto Madidi, and Río Undumo (see Fig. 1 (Flores et al. 2002; pers. obs.) . Callicebus aureipalatii has been observed in the lowland plain forests of the Río Tuichi and Río Hondo valleys and the Alto Madidi lowlands, as well as the piedmont or foothill forests of the region in the Based on distributional and habitat use data we used a simple GIS model using habitat type, potential river boundaries, and elevation to provide a preliminary estimation of potential habitat for C. aureipalatii (Fig. 1) . A total of 4,256 km² were estimated to be suitable using this model.
Relative abundance and density:
Relative abundance data for the four sample sites are presented in Table 1 . In general, there is a little variation across the transect survey sites where titi monkeys were recorded. It is worth mentioning that an examination of the data suggests a fairly localized distribution across wide areas at these survey sites. Overall mean and modal group size was three (mean: SE 0.19). Distance sampling analysis of 902 km of line transect data from the Río Hondo, Río Tuichi, Alto Madidi, and Río Undumo study sites revealed an overall density of 6.2 animals/km² (Hazard Rate Model; n = 33 transect sightings; 95% Confi dence Limits: 2.7-14.2 animals/km²). These results combined with the habitat availability model provide a crude population estimate of around 26,400 animals (95% Confi dence Limits: 11,491-60,435 animals).
Discussion
The recent and comprehensive taxonomic review of the genus (Van Roosmalen et al. 2002) recognized 28 species. Hershkovitz (1988 Hershkovitz ( , 1990 emphasized that "primary differentiation among species and subspecies of Callicebus is in coat color," and we suggest that the differences detailed herein for C. aureipalatii are suffi ciently distinct from neighboring congeners (C. brunneus, C. dubius, C. cupreus, C. donacophilus, C. modestus and C. ollalae) that species status should be afforded.
This species represents the fi rst new primate discovery for Bolivia in the last 60 years (Anderson, 1997) . The populations described in this study were assumed to be of C. brunneus (Hershkovitz 1988; Emmons and Feer 1999) or C. olallae (Van Roosmalen et al. 2002) . Van Roosmalen et al. (2002) made an error in the maps for the hypothesized populations of C. olallae and C. modestus that were depicted as occurring exclusively on the western side of the Río Beni. Both these species were actually collected on the eastern side of the Río Beni within 52 km of each other (Anderson 1997; see Figure 633, pp. 316; Hershkovitz 1990, see Figure 23, pp. 47; Felton et al. 2006) in the vicinity of the town of Santa Rosa in the Ballivian province.
Indeed, surveys conducted in 2002 by the research team confi rmed the presence of titi monkeys fi tting the description of both of these taxa in the Santa Rosa region (Felton et al. 2006) and, although the precise distributional situation of these taxa has yet to be resolved, available information strongly suggests that they are confi ned to the eastern bank of the Río Beni (Martinez and Wallace unpubl. data) . This study, therefore, further suggests the importance of rivers as distributional boundaries for the genus Callicebus and highlights the need for future surveys to focus on both sides of a given river. In this light, further investigation as to the identity of the Sani population, as well as structured informal interviews along the Palos Blancos-Yucumo-Rurrenabaque road would be critical in confi rming the apparent absence of Callicebus aureipalatii on the eastern side of the Río Beni.
Data from southern Peru are scarce and surveys on both sides of the Río Heath are a priority in order to determine the western limit of this species' range. The northern range limits for C. aureipalatii are currently unknown and we predict that they may reach as far as the southern bank of the Río Madre de Dios. Current knowledge indicates that Callicebus aureipalatii is distinct from populations north of the Madre de Dios, where animals do not display a golden crown or deep orange throat coloration. These populations have previously been considered to be C. brunneus (Hershkovitz 1988) , although Van Roosmalen et al. (2002, see Figure 1 , pp.5) classifi ed them as C. dubius. Recent primate surveys in the Cobija region of Pando have photographed Callicebus displaying a white-tipped tail but with no golden crown, and Pando monkeys also lack the characteristic C. dubius white stripe across the forehead (Sandra Suarez, pers. comm., Noel Rowe, pers. comm.).
Film footage of titi monkeys from Los Amigos (12º34′15″W, 70º06′02″S), a northern tributary of the Madre de Dios in southern Peru (Nissen and Trolle, 2003) , and photographic evidence from an uncollected specimen at the same site (J. Lawrence, unpubl. data; Fig. 8 ) lend further support to the hypothesis that C. brunneus extends into northern Bolivia and southern Peru (Hershkovitz 1988 (Hershkovitz , 1990 ) and provides additional evidence that the new species described here is not found north of the Río Madre de Dios.
It is unclear whether C. aureipalatii belongs to the cupreus or moloch species groups as defi ned by Van Roosmalen et al. (2002) , and genetic studies may be required to determine the correct lineage, particularly as C. cupreus has 46 diploid chromosomes and C. brunneus has 48 diploid chromosomes. Given the information that we have been able to gather regarding Callicebus populations immediately north of the Río Madre de Dios, it seems that the distribution maps detailed by Van Roosmalen et al. (2002) for C. brunneus, C. dubius, and C. cupreus and C. cupreus and may need to be broadly revised. Indeed the true status and distribution of C. dubius remains doubtful (Groves 1992 (Groves , 2001 ).
Examination of relevant Callicebus specimens at the American Musuem of Natural History in New York included one specimen (AMNH262650) purchased from a hunter in Chive (12º23′S, 68º35′W), a small town on the Río Madre de Dios at the border of the departments of La Paz and Pando and very close to neighboring Peru. It is unclear on which side of the Río Madre de Dios the specimen was collected and at the AMNH it is classifi ed as C. brunneus despite being markedly different from the main C. brunneus series collected in Brazil. Although the specimen displays some broad similarities with C. aureipalatii, for example, the rufous coloration on the limbs and general body coloration, neither the orange throat coloration nor golden crown are evident (Fig. 9) . In short, further research is required to determine the taxonomic status of Callicebus populations in Pando Department, Bolivia.
This fi nding, along with other recently published information (Wallace et al. 1996; Wallace and Painter 1999) , underlines the poorly known status of Bolivian primate distributions. We suggest that a thorough review of Callicebus distribution in Bolivia is urgently required in order to assess the need for additional conservation measures. A GIS-based analysis of forest cover in the Beni and Pando departments of Bolivia, in conjunction with surveys on both sides of major rivers, might enable targeting of major blocks of forest for future investigation. The need for an examination of genetic material, particularly of the C. modestus and C. olallae populations (Felton et al. 2006) , would also be a critical aspect of a thorough review.
The density estimate for C. aureipalatii is similar to the majority of estimates available in the literature for congeners (density ranges, 2.7-400 individuals per km²; Robinson et al. 1987; Pinto et al. 1993; Peres 2000; Chiarello and de Melo 2001; Price et al. 2002) . Although the density extrapolation across the known distribution is simplistic, the results strongly suggest that the conservation of a signifi cant population of this primate is ensured within the confi nes of the Madidi protected area and its offi cial fi ve-kilometer-wide buffer zone. However, potential threats to the lowland portion of Madidi, including such as petroleum exploration and subsequent exploitation, hydroelectric programs, and planned road construction, will need to be monitored in the future with special attention given to this species. collection of the specimens. Line transect fi eldwork was also assisted by Victor-Hugo Caceres, Hugo Aranibar, Boris Rios, Guido Ayala, Nisha Owen and Thomas Barbry. The manuscript was improved following comments from Colin Groves, Anthony Rylands, and an anonymous reviewer.
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